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The spleen is dismissed with brevity in textbooks on pathology.
Current medical literature fails to reveal a serious study of its his-
tology, normal and pathologic.

In a close association with Professor Dr. Hans Eppinger and his
co-workers in the von Noorden clinic during the past year, I had
opportunity to study not only the microscopic material obtained from
that clinic, but in addition, many specimens loaned by Banti and
Weidenreich.

The second part of this paper will deal with a study of the duo-
denal contents in a series of nineteen cases with a view of presenting
a relatively simple yet accurate method of measuring the pleochromie
and urobilinocholie so characteristic of the above splenic pathology.

PART I

From Biermer's first definite and popular clinical conception of
pernicious anemia in 1868 to Ehrlich's hematological studies in 1892, a

host of workers contributed to the elucidation and confusion of this
fatal malady. It was Syllaba in 1904 who first clearly recognized and
properly emphasized the icteric feature of pernicious anemia.

In a demonstration of the splenic pathology of pernicious anemia,
hemolytic icterus and hypertrophie cirrhosis, before the Society for
Internal Medicine in Vienna in November, 1913, Eppinger gave the
profession for the first time the results of many months of labor, sug¬
gesting what certainly amounted to an innovation, splenectomy for
the first and last of the above conditions.

Prefacing his study of the pathologic picture in that most difficult
and little understood organ with a survey of the normal histology as

taught by Weidenreich, he pointed out the necessity of a proper
schematic conception, to-wit:

Following the blood vessels as they traverse the trabecular par¬
tition, we find when a lumen of 0.2 mm. is reached the artery leaves
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the wall and penetrates a follicle. It is now known as the central
artery, and is characterized by a fairly heavy wall. From this, laterally,
spring numerous follicle capillaries of very delicate structure and first
demonstrated in serial section by Weidenreich. These lose their iden¬
tity in the margin of the follicle and the so-called pulp area. Follow¬
ing the central artery out from the follicle we have the pulp artery
with its characteristic spindle-celled intima. This last portion now

ends its existence as an artery in the so-called "Hülsen arteries" phase
with its Schwaiger-Seidel wall. Via a capillary, phase communication
is established with the venous sinus. This latter is generally accepted
as practically a closed space, making up the bulk of the red pulp of
the spleen. Lined with "Stabzellen," with their prominent nuclei, the
basement membrane is probably very elastic, supported by ring fibers.
The sinus empties by means of a vein, leaving the pulp and following
the trabecular wall.

Experimental injection of the spleen via the artery seldom per¬
mits of filling of the sinuses. On the contrary, the injected material
is seen to leave the artery in the peripheral zone of the follicle or the
outlying pulp parenchyma. Foreign corpuscles introduced intra¬
venously come to lie in this region.

A survey of a section from a spleen removed at operation in a
case of pernicious anemia shows, contrary to what the organ findings
in general would prepare one for, a great richness in blood, this rich¬
ness limiting itself predominatingly to the pulp areas—the sinuses
being comparatively empty.

All varieties of erythrocytes can be seen, and not infrequently is
met the picture of engulfed cells in the macrophages in the sense

of Dominici. A diapedesis of erythrocytes into the sinus is seen.

It now becomes pertinent to inquire as to the manner in which
these great masses of erythrocytes get into the pulp area.

Physiologically, the central artery has thick walls. In a section
through this artery in a spleen of pernicious anemia the arterial wall
is, however, of enormous thickness. Characteristic is the media with
its masses of inlaid hyalin. Prepared with Mallory's stain, this appears
as a heavy mass of red-brown tint. In certain sections, filling the
arterial wall almost to the point of complete obliteration, this degener¬
ation feature extends out far into the pulp phase of the artery.

It is Eppinger's conception that this lumen-obliterating pathology
works á hindrance to the normal blood stream in so far as to force
an unusual amount of blood to travel via the capillaries directly into
the pulp area. Once in contact with the connective tissue spaces of
the pulp area, the erythrocyte is marked for destruction. It is a fact
that the efferent artery of the follicle has a physiologic lumen rhythm,
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controlled by the nerve supply, looking to the regulation of hemolysis,
for Thoma found that he could best inject the sinuses via the artery
with coloring matter when he added atropin. Contrary to the con¬

ception of Addis, hemolysis occurring to the extent of allowing the
detection of free hemoglobin in the spleen is rare ; and whether
engulfed by the phagocytic endothelial cells or not, the actual hemol¬
ysis occurs in the Kupffer cells of the liver perenchyma.

In one of my illustrations from a case of hemolytic icterus is seen,
as in pernicious anemia, a pulp area packed with erythrocytes, with
the sinus space relatively empty.

In hypertrophie cirrhosis, so-called, the spleen presents to a less
exquisite degree this hyperemia of the pulp and, on the contrary, a
marked degree of fibroadenie. This is properly regarded as an expres¬
sion of a corrective tendency, for early in- the life history of this
type of cirrhosis during the acute catarrhal icterus attacks, the spleen
presents a similar picture of acute hypersplenie.

PART II

In animal experimentation the administration of a simple large
dose of an hemolytic agent produces a passing change only in the
total blood picture, so quickly does the vicarious activity of the bone
marrow come into play. It is therefore not improbable that in human
pathology the hemolytic factor is missed entirely until the activity of
the bone marrow shows signs of failure.

Up to the present our safest means of arriving at some compre¬
hension of the severity of the process has been the degree of imma¬
turity of the elements in the blood stream. We have no adequate
means of arriving at a valuation of the blood-destroying factor, and
yet the blood-picture must of necessity be regarded as the sum total
of the blood-destroying factor set against the blood-building factor.
The fundamental factor is the former. The worth of this basic hemo¬
lytic factor we are now in a position to estimate in a quantitative study
of the blood-derived pigment.

In the haunts of the liver-spleen circulation the erythrocyte is
physiologically made hors de combat. The resulting hematin is metabo-
lated into bilirubin in the liver parenchyma cell. In the bowel tract this
latter is reduced after bacterial fashion into urobilinogen. A portion
of this is lost in the stool, partly as the mother substance above and
partly as urobilin. The greater part is returned to the liver via the
portal system, there to be synthesized into bilirubin and possibly
hemoglobin.

Eppinger, therefore, in his earlier work foresaw that the estima¬
tion of the urobilin stool output must yield a very valuable measure
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of the hemolytic factor. Applying the method evolved by Charmas
he found normally an excretion per diem of 0.12 to 0.15 gm. In
cases of hemolytic icterus he postulated a higher total, but he was

scarcely prepared for the enormous values found, 1.75 to 3.95 gm. ;
namely, from fourteen to twenty-three times the normal. In per¬
nicious anemia 0.24 to 1.14 or two and a half to seven times normal
values. In anemia secondary to carcinoma, on the contrary, the values
were around 0.012 or 1/10 normal. In cases of hemolytic icterus and
pernicious anemia, following splenectomy he found in both instances
a reduction to from 0.015 to 0.062 gm. per diem. It was this similarity
in hemolytic values as measured by the stool urobilin output that led
Eppinger to have splenectomy performed in pernicious anemia, and
to study more closely the pathology of the spleen so recovered. For
it may be remarked in passing that for microscopic study the sur¬

gically removed spleen, secured by tying off the artery first, is of value
only as against the postmortem spleen where the final bone marrow
exhaustion and depleting hemorrhages too completely overshadow the
primary fulminating blood-destroying process.

Working under Eppinger, Bondi began in 1913 a study of the
blood derived pigments in duodenal contents removed with Einhorn's
duodenal tube, applying the Charmas method for a measure of the
urobilinocholie. He argued that such estimations made, so to speak,
at the very fountain-head of the pigment source must of necessity
be less influenced by many factors working variations on the stool
and urine output. In general he found values running parallel with
the stool findings, but, owing to the involved and not entirely accurate
method of Charmas, he contented himself in most instances with a

simple statement of the gross character of the bile and a qualitative
test for urobilin and urobiliogen.

Wilbur and Addis1 in a very comprehensive and valuable study
of the hemolytic values as found in the urinary and stool output
came to the conclusion that of the two the latter gave promise of
yielding the most fruitful help. Using the spectroscopic method, it is
their distinction to have emphasized the superiority of this method
and the necessity of determining the value of urobilin and urobilinogen
by the same standard, at the same time, in order to arrive at a correct
worth of these very labile pigments.

Stimulated by close association with the workers of the von

Noorden clinic during the greater part of 1914 into the conviction
that our knowledge of that fatal malady, pernicious anemia, was on

the threshold of elucidation, the author on his return applied himself
to the problem of adapting to the duodenal contents some method

1. Wilbur and Addis: The Archives Int. Med., 1914, xiii, 235.
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of estimating the bile pigments other than the time-consuming one

of Charmas.
In the method of Wilbur and Addis as applied to the urine the

author found a simple, rapid and fairly accurate method for measur¬

ing the urobilinocholie. Since, however, the first expression of hemol¬
ysis is the pleochromie, it is of prime importance in the duodenal
contents to estimate also, with some degree of accuracy, the bilirubin
content. This is accomplished by the Huppert method, in so far as
to allow of expressing the values secured, properly, as +, -|—(-
or +++.

TECHNIC

Relative to the technic of securing the duodenal contents, a little needs to
be said in the present state of diversity of methods. Contrary to the idea of
certain workers, including Crohn and Rehfuss, it is not only not necessary to
give food to secure secretion but distinctly undesirable. The mechanical stimu¬
lation of the metal bulb is all sufficient for secretory stimulation, and has the
great advantage of enabling one to deal with undiluted, unmodified secretions.
In the second place the capillary-sized tube is to be preferred over one of larger
caliber, owing to the help secured by capillarity. At no time is it necessary or
wise to apply suction. In the third place the time element is in favor of the
above simple method in that it enables the securing of the contents in a remark¬
ably short space of time

—

the average time consumed in arriving in the duo¬
denum being twenty-five minutes.

The patient is prepared by allowing him to go food-free for twelve hours —

an empty stomach is imperative. With the patient sitting, the bulb is placed
on the posterior tongue, a swallow or two of water taken, and with puckered
lips a sucking action is alternated with intervals of swallowing, teaching the
patient at the same time the value of deep breathing to control nausea. Once
the bulb has passed the cricoid ring level the disagreeable features are over.
The further progress of the tube is largely beyond the control of patient and
operator in that peristaltic action pulls the tube onward and the patient simply
gives way to the tense tube by supplying more. On 80 cm. being reached the
patient is placed on his right side close to the edge of the bed with hips elevated
from 10 to 12 inches. This makes the pars pylorica the most dependent portion
of the stomach. In from ten to thirty-five minutes the tube will have been
carried into the duodenum and it now stands at 90 cm. If at any time the flow
appears to be checked for an abnormally long time a few cubic centimeters of
water are forced into it to dislodge the occluding particles. During this period
it is necessary to test with red litmus the contents as it appears at the orifice
of the tube each few minutes, for neither the required depth of tube nor a

proper bile-colored contents are a sufficient guide as to the position of the tube.
if must react alkaline to litmus. This alkaline-reacting portion is segregated,
and after sufficient is secured for the work in hand the tube is removed and
the contents immediately made use of in the following manner:

1. Gross Appearance.—Color : This is of prime importance and four distinct
shades are found. The chocolate-yellow secretion is characteristic of pleo¬
chromie. It always yields a + + 4- value bilirubin. The normal yellow bile
may vary in opacity according as it is rich in bile acids admixed with hydro¬
chloric acid. This is by many erroneously regarded as mucus. The lighter
shade of yellow is significant of a duodenal secretion poor in biliary pigment,
just as the colorless secretion is proof of absence of pigment.

2. Bilirubin.—To 10 c.c. of duodenal contents are added 10 c.c. of an alkaline
solution of calcium chlorid. After vigorous shaking this is filtered. The pre-
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cipitate is dissolved under gentle heat in 10 c.c. of acid alcohol and the result¬
ing green solution concentrated to a given volume. By colorimetrie comparison
with a standard green solution the quantity is indicated as +, ++, or -|—I—k

3. Urobilin and Urobilinogen.—To 10 c.c. of duodenal contents are added
10 <;.c. of Schlesinger's solution, the whole thoroughly shaken and allowed to
filter. The filtrate should be inclined to be slightly alkaline; if not, a drop or
two of dilute ammonia solution are added. The filtrate will in the presence
of urobilin show a more or less pronounced green opalescence. To 10 c.c. of
this filtrate are added 1 c.c. of Ehrlich's benzaldehyd solution.2 In the presence
of urobilinogen a red color will develop. This is allowed to stand in a dark
place for fifteen minutes, when it is subjected to a spectroscope study for the
values of both urobilin and urobilinogen. The acid character of Ehrlich's solu¬
tion enhances the absorption bands of both these pigments many fold, the
urobilinogen band being a very dense, narrow one in the yellow and the urobilin
a wide one covering all of the blue into the green, the acid shifting the latter
to the blue side.

The above solution is read in a graduate, and dilutions made with 95 per
cent, alcohol, until a point is reached for each pigment where the absorption
band will have disappeared at a fixed median position of the aperture, to again
reappear with two revolutions of the aperture towards closure.3 The number

In developing this method as applied to the duodenal contents it would
appear that bilirubin being so concentrated would present a practical difficulty
in that it gives a diffuse absorption of the spectrum. Wilbur and Addis, work¬
ing with the products of gallbladder fistulae, etc., made use of fullers' earth
to remove bilirubin. I found that it did so but that it also removed especially
urobilin. If the original 10 c.c. are well shaken with Schlesinger's solution
before filtering, practically all of the bilirubin is removed, the retained quantity
causing no error or inconvenience owing to the fact that the end-stages are
read in a highly diluted medium where any slight diffuse absorption of the
spectrum no longer operates.

That the above simple method is quite as accurate as one first
removing bilirubin was established by comparing the values thus
secured with those arrived at in which bilirubin was removed by the
Huppert method prior to adding Schlesinger's solution.

After having arrived at a safe technic, the following studies were

made, covering a total of nineteen cases during a period of five months :

MATERIAL EXAMINED

Case 1.—J.  ., Dec. 15, 1914. Diagnosis : pernicious anemia. Blood : count,
1,000,000; hemoglobin, 22; index, 1.1; macrocytes; macroblasts. Duodenal tube
introduced, 9:30. Opalescent; debris considerable; after fifteen minutes yellow
tinge ; negative to Congo throughout ; total quantity of gastric secretion 60 c.c.
Total achylia ; microscopic, spirals, polymorphonuclear cells with nuclei retained.

Entered duodenum at 9:50. Tube removed at 11:30. Total quantity 70 c.c.

Very dark chocolate yellow color ; alkaline to litmus ; microscopic negative.
Bilirubin, + + + ; urobilin, + 4- + ; urobilinogen,+ + 4-. Feces : guaiac
negative. Urine: bilirubin, 0; urobilin, 4-.

2. Paradimethylaminobenzaldehyd, 2 gm.; acid hydrochloric, 15 c.c.; aq.
dest., 15 c.c.

3. Kirchhoff and Bunsen, large model, page 12.
of dilutions required for each element multiplied by twenty (5 c.c. of the original
duodenal contents) will be the dilution value per 100 c.c. Following the basis
used by Wilbur and Addis, I have reduced the value to the scale of 1,000 c.c.
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Dec. 30, 1914. Blood: count, 930,000; hemoglobin, 25; index, 1.3; macrocytes,
etc. Duodenal tube introduced, 9:00. Opalescent ; much debris ; after ten min¬
utes yellow ; negative to Congo ; total 35 c.c. ; total achylia ; microscopic, same
as previous examination.

Duodenum entered at 9:20. Tube removed at 11:00. Total quantity, 100 c.c.

Exceedingly dark, alkaline to litmus ; microscopic, negative. Bilirubin, H—|—h ;
urobilin, 3,000 ; urobilinogen, 3,000. Total, 6,000. Urine : bilirubin, 0 ; urobilin,
1,200.

Jan. 1, 1915: Blood: count, 2,000,000; hemoglobin, 45; index, 1.2; resistance,
0.45-0.30. Duodenal tube introduced 9:35. Less debris ; after ten minutes light
yellow ; negative to Congo ; total 50 c.c. Tube removed 10:40. Dark yellow.
Bilirubin, + + + ; urobilin, 2,000 ; urobilinogen, 3,600. Total, 5,600.

Feb. 25, 1915. Blood: count, 2,400,000; hemoglobin, 54; index, 1.1; no

blasts. Duodenal tube introduced 9:20. Total 25 c.c. Duodenum entered at
9:45. Tube removed 10:40. Total 45 c.c. Less dark.. Bilirubin, + + + ;
urobilin, 1,600; urobilinogen, 2,000. Total, 3,600.

March 20, 1915. Blood: count, 2,600,000; hemoglobin, 60. Patient up in
wheel chair. Duodenal tube introduced 9:35. Ditto. Total, 40 c.c. Duodenum
entered at 9:55. Tube removed at 10:50. Total, 40 c.c. Dark yellow. Bili¬
rubin, + + + ; urobilin, 1,400 ; urobilinogen, 1,600. Total, 3,000.

Case 2.—E. P. Dec. 26, 1914. Diagnosis : secondary anemia.4 Blood : count,
2,000,000; hemoglobin, 30; index, 75; anisocytosis and poikilocytosis. Duodenal
tube introduced 9:30. Milky secretion ; much debris ; after fifteen minutes yel¬
low tinge. Entered duodenum at 10:00. Tube removed, 11:00. Total quantity,
80 c.c, light yellow; alkaline; microscopic cell debris; red blood cells. Bili¬
rubin, + 4- ; urobilin, 1,000 ; urobilinogen, 0. Total, 1,000. Urine : bilirubin, 0 ;
urobilin, 0.

Case 3.—J. B. Dec. 18, 1914. Diagnosis : ulcus ventriculi. Blood : count,
etc., normal. Duodenal tube introduced, 9:10; opalescent; later light yellow;
Congo, + ; total acidity, 39 ; total free, 29 ; free nuclei ; sporing yeast. Entered
duodenum, 9:35. Tube removed at 10:20. Total, 50 c.c; light yellow; opaque.
Bilirubin, + + ; urobilin, 100; urobilinogen, 0. Total, 100.

Case 4.—S. H., Dec. 26, 1914. Diagnosis : pernicious anemia. Blood : count,
1,500,000; hemoglobin, 30; index, 1; macrocytes and macroblasts; leukocytes,
3,500. Duodenal tube introduced, 9:30. Opalescent ; later yellow ; Congo nega¬
tive. Entered duodenum, 10:10. Tube removed, 12:15. Total quantity, 60 c.c

Very dark chocolate yellow; alkaline. Bilirubin, 4-4-+; urobilin, 2,000;
urobilinogen, 1,800. Total, 3,800."

Case 5.—M. M. Dec. 26, 1914. Diagnosis : gallbladder carcinoma.6 Blood :
normal. Duodenal tube introduced, 10:00. Much debris ; Congo positive ; total
acidity, 60 ; free acid, 40 ; total quantity, 60 c.c. ; microscopic, no sarcinae or

yeast. Entered duodenum, 10:50 ; alkaline to litmus ; milky ; at no time yellow ;
total quantity, 35 c.c. Tube removed at 12:10. Bilirubin, 0; urobilin, 0; urobili¬
nogen, 0. Total, 0.

4. Postmortem eight months later revealed Laennec's cirrhosis with bleeding
esophageal varices as the cause of the secondary anemia.

5. After keeping duodenal contents in open flask exposed to room light for
eight hours, urobilin value was found to be 1,800 and urobilinogen 1,000. Hence,
while urobilinogen was being converted into urobilin, the latter was also dis-
appearing into an unknown form. After twenty-four hours all traces of both
had disappeared.

6. Postmortem examination four months later revealed adenocarcinoma,
primary, of gallbladder with complete obstruction of common duct by direct
extension.
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Case 6.—J. F. J. Dec. 29, 1914. Diagnosis : secondary anemia. Blood :

count, 2,500,000 ; hemoglobin, 17 ; index, 0.34 ; anisocytosis, poikilocytosis. Duo¬
denal tube introduced, 10:00. Milky; much debris; Congo positive. Duodenum
entered, 1:00; removed, 12:15. Quantity, 40 c.c; light yellow. Bilirubin, 4- +;
urobilin, 0; urobilinogen, 0. Total, 0.

Case 7.—Mr. R. Jan. 5, 1915. Diagnosis: ulcus ventriculi. Blood: not
recorded. Duodenal tube introduced, 9:35. Opalescent; after twenty-five min¬
utes yellow tinge; quantity, 115 c.c; Congo positive; total acidity, 60; free
acid, 55 ; microscopic red blood cells ; debris ; no sarcinae. Entered duodenum,
10:00. Tube removed, 11:00. Quantity, 80 c.c; light yellow. Opaque and
stringy ; alkaline at periods and again acid. Bilirubin, + -f ; urobilin, 600
urobilinogen, 600. Total, 1,200.

Case 8.—A. R. Jan. 6, 1915. Laennec's cirrhosis. Blood: count, 4,700,000
hemoglobin, 85 ; index, 1—. Duodenal tube introduced, 9:00. Much mucus ; later
yellow tinge ; Congo plus. Entered duodenum, 9:40. Tube removed, 10:40
quantity, 50 c.c; faint yellow. Bilirubin, + ; urobilin, 1,000; urobilinogen, 0.
Total, 1,000. Urine: bilirubin, 0; urobilin, +.

Case 9.—Miss M. Jan. 7, 1915. Vagotonia. Blood : negative. Duodenal
tube introduced, 9:15; much salivation; opalescent; later yellow; Congo plus;
total acid, 50; free acid, 45. Total gastric secretion, 70 c.c. Entered duodenum,
9:45. Yellow and opaque ; alkaline and acid alternating ; total, 30 c.c. ; tube
removed, 10:05. Bilirubin, H—h ; urobilin, 200 ; urobilinogen, 0. Total, 200.
Stool : guaiac negative.

Case 10.—J. S. Jan. 11, 1915. Diagnosis: gastric carcinoma. Blood: count,
1,900,000; hemoglobin, 37; index, 0.95; resistance, 0.45-0.25; normoblasts,
megaloblasts. Duodenal tube introduced, 9:30. Milky; much debris; later
yellow tinge ; quantity, 55 c.c. ; Congo, negative ; Wolff-Junghans, positive, 1-400.
Entered duodenum, 9:50. Tube removed, 10:50. Total quantity, 60 c.c. ; very
light yellow. Bilirubin, + ; urobilin, 100 ; urobilinogen, 0, Total, 100. Stool :

light color; guaiac positive repeatedly on meat free diet.
Case 11.—Mr. E. Jan. 13, 1915. Diagnosis: hard liver. Blood: count,

4,500,000 ; hemoglobin, 70 ; leukocytes, 7,000 ; red cells chlorotic. Duodenal
tube introduced, 9:00. Milky ; much debris ; later yellow ; Congo negative ;
total, 50 c.c. Entered duodenum, 9:20. Light yellow; alkaline. Tube removed,
10:20; total, 30 c.c Bilirubin, + + ; urobilin, 100; urobilinogen, 0. Total, 100.

Case 12.—Mrs. E. Jan. 15, 1915. Diagnosis : colloid goiter. Blood : not
recorded. Duodenal tube introduced, 8:40. Milky; much mucus; Congo nega¬
tive; total, 50 c.c. Microscopic, shreds of epithelium. Entered duodenum, 9:15.
Removed, 10:00 ; total, 50 c.c. ; light yellow. Bilirubin, + + ; urobilin, 0 ;
urobilinogen, 0. Total, 0.

Case 13.—Mr. S. Jan. 19, 1915. Diagnosis : Laennec's cirrhosis. Blood :

count, 5,500,000; hemoglobin, 98; index, 1—. Duodenal tube introduced, 9:00.
Much debris ; Congo negative ; no Boas-Oppler bacilli. Entered duodenum,
9:35 ; removed, 10:00 ; total, 85 c.c. ; medium yellow ; much debris. Bilirubin,
4- + ; urobilin, 1,200; urobilinogen, 0. Total, 1,200. Urine: bilirubin, 0;
urobilin, +.

Case 14.·—J. C. Jan. 23, 1915. Diagnosis: cardiac incompensation; luetic
Blood : count, normal. Duodenal tube introduced at 9:20. Opalescent ; later
yellow ; Congo positive ; total acidity, 20. Entered duodenum, 9:45 ; normal
yellow ; alkaline ; total in one hour, -50 c.c. Bilirubin 4- 4- ; urobilin, 0 ; uro¬

bilinogen, 300. Total, 300. Urine : bilirubin, 0 ; urobilinogen, 600.
Case 15.—J. H. Feb. 2, 1915. Diagnosis : pernicious anemia. Blood : count,

1,100,000; hemoglobin, 27; index, 1.2; normoblasts. Duodenal tube intro¬
duced, 9:40 ; first opalescent ; much debris and shreds ; later yellow tinged ;
Congo negative ; total, 100 c.c. ; no lactic. Entered duodenum, 10:20 ; verv
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dark chocolate yellow; alkaline; total, 30 c.c. Microscopically: bile casts.
Bilirubin, + + + ; urobilin, 4,000; urobilinogen, 2,800. Total, 6,800. Urine:
bilirubin, 0; urobilin, 1,000.

Case 16.—Mr. H. Feb. 13, 1915. Diagnosis : pernicious anemia. Blood :

count, 1,200,000; hemoglobin, 26; index, 1.2; normoblasts. Duodenal tube
introduced, 9:15. Milky; much mucus; Congo negative. Entered duodenum,
10:00; removed, 10:50; total, 50 c.c;· very dark yellow; alkaline. Micro¬
scopically : negative. Bilirubin, + + + ; urobilin, 2,000 ; urobilinogen, 1,200.
Total, 3.200. Stool: very rich in urobilinogen. Urine: bilirubin, 0; uro¬
bilin, 1,000.

Feb. 25, 1915. Blood: count, 2,100,000; hemoglobin, 45; index, 1; no
normoblasts. Duodenal tube introduced, 9:25 ; Congo negative, etc. ; total, 35 c.c.
Entered duodenum, 9:45 ; removed, 10:30 ; total, 40 c.c. ; dark yellow. Bili¬
rubin, 4-4-+; urobilin, 1,200; urobilinogen, 1,000. Total, 2,200. Urine:
urobilin +.

Table of Totals

No.

2
3
4
5

6
7

10
11
12
13
14

15
16

17

18
19

Disease

Pernicious anemia..
Pernicious anemia..
Pernicious anemia..
Pernicious anemia.

.Pernicious anemia..
Secondary anemia..
Ulcus ventriculi_
Pernicious anemia.

.Gall bladder carci¬
noma.

Secondary anemia..
Ulcus ventriculi_
Laennec's cirrhosis.
Vagotonia.
Probable carcinoma
Liver path.
Struma.
Laennec's cirrhosis
C a rdiac incompen¬

sation.
Pernicious anemia..
Pernicious anemia.

.Pernicious anemia. .

Mesarteritis syphi-
litica.

Vagotonia.
Pernicious anemia..

Bilirubin Urobilin

+ +

+ + +
+ + +
+ +
+ +

+ + +
0

+ +
+

+ +
+

+ +
+ +

+ + +
+ + +
+ + +

+ +
+ + +

+ + +
3,000
3,000
1,600
1,400
1,000

100
2,000

0

0
600

1,000
200
100
100

0
1,200

0

4,000
2,000
1,200

0

100
2.300

Uro¬
bilinogen

+ + +
3,000
3,600
2,000
1,600

0
0

1,800
0

0
600

0
0
0
0
0
0

300

2,800
1,200
1,000

0

0
2,500

Tota!

+ + +
6,000
5,600
3,600
3,000
1,000

100
3,800

0

0
1,200
1,000

200
100
100

0
1,200

300

6,800
3,200
2,200

0

100
4.800

Case 17.—Mr. Nie. C. March 9, 1915. Diagnosis : mesarteritis syphilitica.
Blood: count, 6,000,000; hemoglobin, 83; chlorotic cells. Duodenal tube intro¬
duced, 9:20 ; opalescent ; later yellow ; Congo plus ; total acidity, 36 ; free
acid, 32; total, 50 c.c; no yeast or sarcinae. Entered duodenum, 9:50; normal
yellow ; opaque ; alkaline ; total, 50 c.c. Bilirubin, + + ; urobilin, 0 ; urobili¬
nogen, 0. Total, 0.

Case 18.—P. A. March 17, 1915. Diagnosis : vagotonia. Blood : normal.
Duodenal tube introduced, 9:30 ; watery ; later yellow ; total, 85 c.c. ; total
acidity, 102; free, 80; free nuclei. Duodenum entered, 10:30; opaque; yellow;
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at times, only, alkaline ; total, 60 c.c. Microscopic : negative. Bilirubin, 4- + ;
urobilin, 100; urobilinogen, 0. Total, 100.

Case 19.—Mr. W. April 13, 1915. Diagnosis : pernicious anemia. Blood :

count, 1,300,000; hemoglobin, 30; index, 1.15; normoblasts and megaloblasts.
Duodenal tube introduced, 9:00 ; opalescent ; later yellow ; little debris ; Congo
negative; total, 60 c.c. Entered duodenum, 9:15; dark chocolate yellow tint;
removed, 9:45 ; total, 30 c.c. Bilirubin, 4- + + ; urobilin, 2,300 ; urobilinogen,
2,500. Total, 4,800. Urine: urobilin, 1,000; urobilinogen, 100. Feces: very
rich in urobilinogen ; guaiac, 0.

SUMMARY

1. The early icteric feature of certain types of pernicious anemia
is an expression of the primary fundamental hemolytic process of
which the fully developed disease is a late bone-marrow exhaustion.

2. Eppinger's hypothesis of hypersplenie furnishes a pathologic
basis for the increased hemolysis. Whatever the causa causorum, it
must be regarded as established that it is through the instrumentality
of the spleen that pathologic hemolysis is wrought.

3. The excessive hemolysis of pernicious anemia is attended by
both a pleochromie and urobilinocholie.

4. Pleochromie is an expression of the immediate hemolysis; uro¬
bilinocholie of the heaped-up pigment in the portal system.

5. Whether in a crisis or remission period, pleochromie is a con¬
stant finding. This is in complete harmony with the fixed pathologic
change in the spleen.

6. Urobilinocholie varies directly as the portal system is surcharged
or becomes relatively empty of the plus of pigment. It is highest
in crisis regardless of whether or not gross liver changes can be
demonstrated.

7. Normally the duodenal secretion contains a certain level of bili¬
rubin, occasionally urobilin, but never urobilinogen in considerable
amounts.

8. In anemia of chronic gastro-intestinal hemorrhage in which
the blood picture may simulate genuine pernicious anemia, the duodenal
estimation of bile pigments will definitely yield an absence of pleo¬
chromie and urobilinocholie.

9. The most constant blood finding in genuine pernicious anemia
is the high index. This is an expression of the overplus of hemoglobin-
building material heaped up in the liver.

10. Essentially in both splenic anemia and in anemia of chronic
gastro-intestinal hemorrhage, the process is one of abnormal blood
loss; in the former the pigment moiety is saved to the organism; in
the latter definitely and completely lost.

414 Syndicate Building.
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